Transfection of multiple pulmonary cell types following intravenous injection of PEI-DNA in normal and CFTR mutant mice.
The polycationic vector polyethylenimine (PEI) has been shown to be a powerful agent for transfecting the mouse lung after injection of plasmid-based polyplexes through the tail vein. These findings raise therapeutic prospects for a number of lung conditions. For such potentials to be realised, the precise identity of the transfected cells remains to be determined; however, so far, no ultrastructural analysis has been performed on PEI-transfected lungs. The definition of which pulmonary cells are transfected is particularly critical for certain pulmonary diseases which might require transfection of defined cell types such as epithelial cells for cystic fibrosis (CF). Here, we use a combination of light and electron microscopy to determine which cells are transfected in the lung after PEI-mediated gene delivery through the intravenous route. Furthermore, we extend the same experimental setting to a mouse model of CF to provide proof of principle that this approach can be used in genetic models of the disease. We show that within 18-20 h after injection through the tail vein, DNA/PEI complexes have already crossed the capillary barrier resulting in high levels of expression of reporter genes in the lungs. Transgene expression is observed in endothelial cells, in type I and type II pneumocytes, and in septal cells. Coexpression of the transgene and of the endogenous CF transmembrane conductance regulator (CFTR) gene is observed in some of the targeted epithelial cells. Levels and sites of expression are similar in normal and in CFTR-mutant mice. The results demonstrate that PEI-mediated gene delivery leads to transfection of epithelial cells beyond the endothelial barrier and show that this method can be used for lung gene delivery in CF fragile mutant mice.